Vascular smooth muscle cell proliferation is dependent upon upregulation of mitochondrial transcription factor A (mtTFA) expression in injured rat carotid artery.
Consistent with the physiological response to increased energy demand in proliferating cells, the number of mitochondria is upregulated in synthetic states of vascular smooth muscle cells (VSMC) in atherosclerotic lesion. We hypothesized that mitochondrial transcription factor A (mtTFA), a prerequisite factor for the transcription and replication of mtDNA, may be upregulated in VSMC of injured rat carotid artery, and that inhibition of its expression can attenuate the intimal thickening. Changes of intimal thickening and mtTFA expression by a treatment with antisense oligodeoxynucleotides (ODN) for mtTFA were investigated in balloon-injured rat carotid artery model. The expression of mtTFA was upregulated as early as 3 h up to 7 days after balloon injury. Delivery of ansisense ODN for mtTFA from adventitia side to injured arterial wall caused a significant decrease in intima-to-media (I/M) ratio. Furthermore, the increase in immunoreactivity and mRNA expression of mtTFA in injured artery as well as the number of mitochondria in intimal VSMC was abrogated by antisense ODN treatment. These data demonstrate that expression of mtTFA is upregulated in intimal VSMC of injured rat carotid artery, and that suppression of mtTFA expression by antisense ODN can attenuate intimal thickening after balloon injury.